Impaired angiogenesis in SHR is associated with decreased KDR and MT1-MMP expression.
This study examined whether retarded angiogenesis in a hypertension animal model was associated with impaired VEGF signaling. Furthermore, we sought to determine whether this impairment could be overcome by VEGF addition. Using a rat sponge implantation model, we confirmed impaired angiogenesis in spontaneous hypertensive rats (SHRs). Fourteen days after sponge implantation, the level of angiogenesis in SHRs was approximately half of those in age-matched normotensive Wistar-Kyoto or Sprague-Dawley rats. Significantly, expression of kinase-insert domain-containing receptor (KDR) and membrane type 1 matrix metalloproteinase (MT1-MMP) was reduced in SHRs compared to controls. Immunohistological analysis indicated endothelial proliferation was decreased in SHRs. Gene transfer of human VEGF(121) increased KDR and MT1-MMP expression in SHRs. VEGF(121) also up-regulated endothelial proliferation and angiogenesis. Our results indicate down-regulated KDR and MT1-MMP expression is associated with an impaired angiogenesis in SHRs. VEGF gene transfer is effective in ameliorating the impaired angiogenesis in SHRs.